A novel method to produce Anabaena-free Azolla by in vitro fertilization of micromanipulated megasporocarps.
In the Azolla-Anabaena azollae symbiotic system, Anabaena akinetes get entrapped between the indusium and the apical cap of the megaspore apparatus during megasporocarp development, thus maintaining the continuity of the cyanobacterial association throughout the life cycle of the fern. The entrapped akinetes serve as the source of inoculum for infecting the new sporophyte when it is emerging from the megaspore apparatus. A procedure to generate Anabaena-free Azolla was developed by fertilizing the germinating megasporocarps in which the indusium along with the akinetes were removed by micromanipulation. This method has the advantage of not requiring drastic treatments of Azolla with antibiotics to eliminate the endosymbiotic cyanobacterial cells. Details of this new method and its usefulness in studies aimed at recombination of Azolla with Anabaena azollae are discussed.